Mitochondrial DNA copy number is maintained during spermatogenesis and in the development of male larvae to sustain the doubly uniparental inheritance of mitochondrial DNA system in the blue mussel Mytilus galloprovincialis.
Doubly uniparental inheritance (DUI) of mitochondrial (mt) DNA has been reported in the blue mussel Mytilus galloprovincialis. In DUI, males inherit both paternal (M type) and maternal (F type) mtDNA. Here we investigated changes in M type mtDNA copy numbers and mitochondrial mass in testicular cells by real-time polymerase chain reaction and flow cytometry. The ratios of M type mtDNA copy numbers to nuclear DNA content were not different between haploid (1n), diploid (2n) and tetraploid (4n) spermatogenic cells. The mitochondrial mass decreased gradually during spermatogenesis. These results suggest that mtDNA and mitochondrial mass are maintained during spermatogenesis. We then traced M type mtDNA in larvae after fertilization. M type mtDNA was maintained up to 24 h after fertilization in the male-biased crosses, but decreased significantly in female-biased crosses (predicted by Mito Tracker staining pattern). These results are strikingly different from those reported for mammals and fish, where it is well known that the mitochondria and mtDNA are reduced during spermatogenesis and that sperm mitochondria and mtDNA are eliminated soon after fertilization. Thus, the M type mtDNA copy number is maintained during spermatogenesis and in the development of male larvae to sustain the DUI system in the blue mussel.